Brigham Young University

BYU ScholarsArchive
International Congress on Environmental
Modelling and Software

8th International Congress on Environmental
Modelling and Software - Toulouse, France - July
2016

Jul 11th, 3:50 PM - 4:10 PM

A framework for developing simple adaptive
indicator-based water treatment decision support
systems
Mohamed A. Hamouda
United Arab Emirates University, m.hamouda@uaeu.ac.ae

Follow this and additional works at: https://scholarsarchive.byu.edu/iemssconference
Part of the Civil Engineering Commons, Data Storage Systems Commons, Environmental
Engineering Commons, Hydraulic Engineering Commons, and the Other Civil and Environmental
Engineering Commons
Hamouda, Mohamed A., "A framework for developing simple adaptive indicator-based water treatment decision support systems"
(2016). International Congress on Environmental Modelling and Software. 28.
https://scholarsarchive.byu.edu/iemssconference/2016/Stream-D/28

This Event is brought to you for free and open access by the Civil and Environmental Engineering at BYU ScholarsArchive. It has been accepted for
inclusion in International Congress on Environmental Modelling and Software by an authorized administrator of BYU ScholarsArchive. For more
information, please contact scholarsarchive@byu.edu, ellen_amatangelo@byu.edu.

International Environmental Modelling and Software Society (iEMSs)
8th International Congress on Environmental Modelling and Software
Toulouse, France, Sabine Sauvage, José-Miguel Sánchez-Pérez, Andrea Rizzoli (Eds.)
http://www.iemss.org/society/index.php/iemss-2016-proceedings

A framework for developing simple adaptive
indicator-based water treatment decision support
systems
Mohamed A. Hamouda
Department of Civil and Environmental Engineering, College of Engineering, United Arab Emirates
University, PO Box 15551, Al Ain, UAE (m.hamouda@uaeu.ac.ae)

Abstract: A number of indicator-based decision tools have been developed to help select optimal
water or wastewater treatment technologies. Water treatment is an inherently dynamic process that is
influenced by constantly changing external factors, such as: deteriorating source water quality,
changing regulations, and uncertain economic situation. Thus, decision support systems developed to
select among alternative water treatment technologies should be adaptive to such changes. However,
many of the developed tools still follow the traditional route of assigning fixed values and weights for
the used indicators. Moreover, existing attempts to make the decision logic more adaptive often
comes at the expense of limiting the indicators used to those which could be quantitatively modelled or
simulated. This paper proposes a framework to develop simple adaptive indicator-based water
treatment decision support systems. The framework focuses on simple methods to incorporate
complex and often dynamic relations in estimating indicator values and in indicator weighting and
aggregation. The methods discussed include: value functions, rule-based adaptation, adaptive
weighting, and drill-down capabilities into decision data. The added value of adaptive decision logic is
demonstrated through application to a simple household water treatment selection problem. The
demonstration shows an improvement in the decision logic, which in turn increases the usability of the
decision support system and the scope of application. Moreover, the data input required to make the
decision tool adaptive increases user interactivity and helps in identifying and reducing possible biases
that are otherwise obscured in traditional decision support systems.
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